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Kessler, I. (Johns Hopkins Univ. School of Hygiene and Public Health, 
Baltimore, Md. 21205). Epidemiologic studies of Parkinson’s disease. 
III. A community-based survey. Am J Elndemiol 96: 242-254, 1972.— 
Community-based samples of patients ivith and without Parkinson’s dis¬ 
ease in Baltimore from 1967 to 1969 were obtained through the estab¬ 
lishment of a representative panel of 112 physicians. The panel was 
composed of two subpanels: one consisting of all but two neurologists 
and neurosurgeons in greater Baltimore (“neurological panel”) and the 
other comprising a stratified sample of other practicing physicians in the 
area (“nonneurological panel”). Prevalence estimates for Parkinson’s Dis¬ 
ease in metropolitan Baltimore were generated. The significantly reduced 
frequency of this condition among Negroes, reported in an earlier hos¬ 
pital-based study, was again observed. The same held for the significantly 
decreased relative risk of Parkinson’s disease among cigarette smokers. 
Previously noted relationships between parkinsonism and other diseases, 
such as arterio,sclerosis and encephalitis, were verified. When patients re¬ 
ferred by neurological and nonneurological panel physicians were com¬ 
pared, their charactei'istics were generally found to be similar. It was 
concluded that variability in diagnosis has not substantially affected re¬ 
cent studies ot^ Parkinson's disease. 
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Parkinson’s disease is consistently and 
reliably diagnopod in the jn'cscncc of its 
classical neurologic triad of tremor, rigidity 
and hypokinesia. When any of those stig- 
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matn tu’c absetii, or when tlicy are observed 
in patients witli concomitant unrelated cer¬ 
ebrovascular or neurologic impairments, the 
diagnosis; becomes more tenuous. The degree 
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of misclassification probably Increases with 
prevalence of the concomitant conditions, 
i.e. with age. 

In a previously reported investigation (1, 
2) all patients hospitalized over a recent 
three-year period in any metropolitan Bal¬ 
timore hospital with a diagnosis of Parkin¬ 
son's disease were studied. Comparisons 
were made with nonparkinsonians who re¬ 
sembled the cases in age, sex, race and date 
of hospitalization. Tlic referring physicians’ 
diagnoses of parkinsonism were accepted; a 
review of the clinical records indicated that 
these diagnoses were valid in 04.7 per cent 
of the cases. 

TToi?pitaI-])as('d epidemiologic studies are 
considered raotbodologically suspect by 
some investigators (3, 4) who are concerned 
with the imssiblc effects of differential hos¬ 
pitalization rates upon observed associa¬ 
tions. This helps to G.\plain the appeal of 
commimity-hascd studies in which patients 
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are sampled from the population at large 
rather than from among the hospitalized. It 
is often as.sumed that such studies are less 
subject to selection biases. 

__ For this reason, among others, a com¬ 
munity-based epidemiologic study of Par¬ 
kinson’s disease was undertaken in the Bal¬ 
timore area. In addition to the use of a 
general i>oi.)ulation base, the investigation 
incorporated another mcthodologic feature, 
viz. a comparison of the characteristics of 
patients diagnosed by neurologists or neuro¬ 
surgeons with those diagnosed by other 
physicians. It was hoped that this compari¬ 
son would shed some light on the effect of 
diagnostic variability in studies of Parkin¬ 
son’s disease. 

Methods 

A computer tape listing all private prac¬ 
titioners of medicine in the.Baltimore area 
was obtained from commercial sources. The 
names of ])liysioians specializing in anesthe- 
siolog.v, gyneeologj’, obstetrics, ophthalmol¬ 
ogy, pathology, pediatrics and psychiatry 
(except neuropsychiatry) were removed, 
The remaining names were arranged in ran¬ 
dom order and stratified into five categories 
according to typo of practice, viz, neurology 
and neurosurgery, general practice, internal 
medicine, general surgery, and all other spe¬ 
cialties combined. 

A stratified random sample of 114, or 
about G per cent, of these physicians was 
obtained by selecting a predetermined num¬ 
ber from each stratum. The sample, com¬ 
prising a ^‘Physicians Panel for the Study 
of Parkinson’s Disease,” was personally ap¬ 
proached and asked to identify and enroll 
in the study all Parkinson’s disease patients 
seen between 1967 and 1969. For analytical 
pur]>oses the physicians panel was divided 
into two siibpunols: one consisting of all but 
two neurologists and neurosurgeons in the 
metropolitan Baltimore area (“neurological 
panel”) and the other comprising a strati¬ 
fied sample of other practicing physicians in 
the area (“nonneurological panel”). To the 
neurological panel patients were added 29 
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mVING I. KESSLER 


Tabw« 1 

Physicians sampicti and patients referred in the 
comtnunily-imsed survey 


Baltimore area phyucians* 

Fhyriciaiis 

sampled 

Patients 

referredf 

Type of practice . 

Total 

No. 

No. 

3 

total 

Cases 

Con- 

Crofs 

Sampled practicas: 
Neurology/Neurosurgery 

30 

28t 

93.3 

127 

12T 

General practice 

476 

31 

6.5 

55 

55 

Internal mediciDe 

271 

20 

10.7 

21 

3t 

General surgery 

225 

6 

2.7 

3 

3 

Other 

271 

18 

6.6 

22 

22 

Total 

i 1,273 

112 

8.8 

228 

228 

Nonsampled pmcticea 

Total, all practices 

cto§ 

1,802 

112 

5.9 

228 

228 


* Excludes phj'slcluns vntl>oui primary respr>nsiVi1ity for 
adult patients. 

t Excludes 9 cases and 1& controls who refused to be inter* 
vjow’ed. 

tT'vo neurosurgeons declined to participate. 

i Anesthesiology', gynecology, obstolrios, ophihulmology, 
netljology. pediatrics and psychiatry. 

parkinsonians seen duiing tJie study inter¬ 
val at tiie Neurologj' Clinic of the Johns 
Hopkins Hospital. Except for the two neu¬ 
rologists noted above, all the physicians so- 
licitcil agreed to participate. Regular and 
frequent contact was made with all partici¬ 
pating physicians Uu-oughout the field 
phases of the study—from late 1908 to early 
2970. 

Four eligibility criteria were imposed on 
all cases, viz. that they 1) were alive; 2) 
were able to communicate intelligibly; 3) 
resided in greater Baltimore; and 4) were 
not hospitalized in Baltimore for any rea¬ 
son between 1967 and 1969, The latter cri¬ 
terion assured the exclusion of those pa¬ 
tients who had been studied in the earlier, 
hospital-based, suiwcy. Only nine (or 4 per 
cent) of the eligible parkin.sonians and 16 
{or 7 per cent) of the eligible controls re¬ 
fused to participate. 

Panel physicians were requested to select 
as a control the next patient seen after a 
case who was of the same race, sex and age 
(within five years) but who did not have 
Parkinson's disease. The distribution of 
panel physicians by type of practice and 


number of patients referred for study is 
shown in table 1. Five, or 6.0 per cent, of 
the nonncurologists sampled were Negroes; 
all of these were general practitioners. They 
comprised approximately 5.3 per cent of the 
total number of eligible Negro physicians in 
the Baltimore area. 

In referring parkinsonians for study, the 
panel physicians submitted, in addition to 
identifying and demographic data, informa¬ 
tion on tile presence or absence of specific 
neurologic signs as well as on the use of 
anti-Parkinson medications. For control pa¬ 
tients, only identifying and demographic 
data were obtained. 

All patients were intciwiewed at home by 
trained personnel who were not informed as 
to the case or control status of each.re- 
si)ondcnt. However, because the interview¬ 
ers knew that parkinsonian patients were 
included in the survey, they were asked fo 
note the precise point in the interview at 
which they suspected any respondent to 
have Parkinson's disease. 

Every fifth completed interview was vali¬ 
dated by the supervising interviewer who 
teleplioned the specified patient and did the 
following: 1) confirmed that the interview 
hud been made; 2) ascertained the date and 
duration of the interview; 3) repeated the 
questions on smoking hbtory; 4) repeated 
the question on encephalitis; and 5) in¬ 
quired as to whether any problems had 
arisen during the intenfiew. All interview's 
were found, in fact, to have taken place and 
no substantial changes in responses on 
smoking or encephalitis were noted, 

In the analysis of the findings, t- and 
ii-tests, confidence intervals for normal and 
Poisson distributions as well as relative risk 
statements were employed to assess the sig¬ 
nificance of diffei'ences between Parkinson’s 
disease patients and controls. Group, rather 
thiin matched pair, comparisons were made: 
accordingly the inferences drawn arc coB' 
servative, i.e. less likely to have attained 
statistically significant values. The 'Mirect” 
method of age standardization was used in 
comparing various characteristics of the 
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neurologists’ and neurosurgeons’ cases w-iih 
those of the other panel physicians. 

Findii\gs 

Of the 127 parkinsonians referred by the 
neurologists and neurosurgeons (“neurologi¬ 
cal panel”) 71, or 55.9 per cent, were males 
and 56 (44.1 per cent) were females. Among 
the 101 cases identified by the other physi¬ 
cians (“nonneurological panel”), 51 were 
males and 50 were females. There were 28 
cases under 55 years of age, all but three of 
whom were referred by the neurological 
panal (table 2). This reflects the signifi¬ 
cantly younger (p < .025) age distribution 
of the neurological jjanel patients as com¬ 
pared with the nonneurological panel pa¬ 
tients. 

Only 17, or 7.5 per cent, of the parkin¬ 
sonians (12 males and five females) -were 
nonwhitq; all of these were Negro and 55 


years of age or older. Eight of these were 
patients at the Johns Hopkins Neurology 
Clinic, while four were private patients of 
the neurological panel. Of the five remain¬ 
ing nonneurological panel cases, thi’ee were 
patients of Negro general practitioners and 
two were referred by other white physi¬ 
cians. Negroes represented 9.4 per cent of 
neurological panel patients and 5.0 per cent 
of nonneurological panel patients. 

As calculated from age-grouped data, the 
mean ages of the Negro patients were 72.5 
years for males and 6G.0 years for females; 
among whites, the corresponding figures 
were 65.2 yearn and 67.5 years, respectively. 

The diagnosis of Parkinson’s disease was 
received by 131 (57.5 per cent) of the cases 
five years or less prior to the study. Pa¬ 
tients from the two panels did not differ 
significantly in this respect. Neurologic 
symptoms, as anticipated, tended to precede 


T.AjiLt; 2 


Oixtrihulion of casca and conlrola by aye and phy$ician pane/* 


1 

(yearsj 

Ca&es _ _ ' 

Controls 

Ncurot 

Othvet 

Total 


Othecl Total 


Males 


<45 

1 (1 

(S-5) 

0 


[ 

(4.0) 

4 

(5-0) 

0 


4 

(3.3) 

45'54 

10 

(14.1) 

1 1 

(2.0) 

1 

(0.0) 1 

12 

(m.o) 

4 

(7.8) 

10 

(13.1) 

55-f)4 

•2(1 

(SO.O) 

: 11 

(21.(i) 

37 

(30.3) 1 

24 

(33.8) 1 

13 

(25.5) 

37 

(30.3) 

1)5-74 


(22.6) 

24 

(47.1) 

40 

(32.8) 1 

27 

(38.0) 

22 

(43.1) 

40 

(40.2) 

75-S4 

13 

(IS.3) 1 

15 

(20.4) 

! 28 

(23,0) 1 

4 

(5.0) 1 

11 

(21.0) 

, 15 

(12.3) 

85+ 

0 


0 


0 


0 


1 

(2.0) 

1 

(0.8) 

All ugc.^ 

71 

(100.0) 

51 

(100,0) ! 

122 

(100.0) ' 

71 

(lOO.O) 

1 

(100.0) 

122 

(100,0) 


Females 


<45 1 

0 


0 


i 

' 0 


^ 0 


1— 

I 

(2.0) 

1 

(0.0) 

45-5-t 

9 

(1(5.1) 

2 

(4.0) 

11 

(10.4) 

7 

(12.5) 

1 

(2.0) 

8 

(7.5) 

55-4i4 

21 

(37.6) 1 

0 

(18.0) 

30 

(28.3) 

' 24 

(42.9) : 

13 

(2G.0) 

37 

(34.9) 

05-74 

20 

(35.7) ! 

23 

(4G.0) 

43 

(40. G) 

: 23 

(41.1) 

18 

(3C.0) 

41 

(38.7) 

75-84 

0 

(10.7) 1 

13 

(20.0) 

19 

(17.9) 1 

1 2 

(3.0) 

, 10 

(32.0) 

IS 

(17.0) 

85+ 

0 


3 

(0.0) 

3 

(2.8) ! 

0 


' 1 

(2.0) 

1 

(0.9) 

All ages 

50 

(100.0) ' 

50 

(IGO.O) 

100 

(100.0) ' 

50 

(100.0) 

1 50 

(100.0) 

100 

(100.0) 


* Percentages in parentheses, 
t Patients of neurological panel physicians, 
t Patients of nonneurological panel physicians. 
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Tarle 3 

Estmated prevalence (per J00,000) of Farkinxon's 
disease: metropolitan BaUimore, 1967-1069 


Age 

(years) 

Race 

No. 

Cases* 

Pcevalcncet 

95% conndeice 
intcrvalt 

Males 

<45 

White 

Negro 

22.2 

4.10 

2.»S- 6.16 

4»-54 

White 

Negro 

43.3 

44.13 

81.73- 59.58 


White 

Negro 

222.3 

3.2 

313.C6 
19.61 

273.2(1- 359.77 
4.29- 55.89 

55-1- 

White 

Negro 

698.2 

68.5 

1.224.0S 

545.17 

1,135.02-1,319.53 
426.87- 692.37 

All nges 

White 

Negro 

966.1 

71.7 

128.37 

30.66 

120.54- 136.71 
2'1.I3- 38.04 

Females 

<43 

While 

Negro 


1 


45-54 

While 

Negro 

54.8 

1.1 

52.C9 

4.17 

30.78- 69.02 

0.15- 22.39 

53-64 

1 

While 

Negro 

171.8 ' 
2.1 

223.13 

11.78 

1 

191.93- 259.85 
1.53- 41.70 

B5f 

White 

Negro 

7'1£(.7 j 
i9.0 1 

' 852.52 

116.28 

798.94- 916.57 
71.20 184.52 

All ages : 

White 

Negro 

887.1 

14.7 j 

1 1 

121.17 
' 8.67 

113.91- 129.37 
5.45- 13.09 


* Eltitnftt&l by tli6 ioveese of tbc physician sum- 

p1las fractions to the number &1 cases referred by tiieneuroloeieal 
and noQQCucoloipcal panels. Incluileil in thelHlier ivere^o utlier* 
■wise eligible cases (20 white midee, 19 while fcmnics, 1 Negro 
males and 4 Negro females) who were notintcrvicwctl, primarily 
because they ha<l boon jneludod is the })MpUal surr-ey. 

t Calculated oa the basis of tbc 1970 U.S. Census pniMilntion 
ostimates for tlio Baltimore Slandan! Metropolitan Statistical 
Area. 

t Sstlmated as Poisson variate. 


the diagnosis date—by up to a year in 28.6 
per cent, two to five years in 31.0 per cent 
and six to 10 years in 6.9 per cent. The 
median age at diagnosis in neurological 
panel patients was 60.3 years and 61.3 
years in males and females, respectively j in 
nonncurological panel patients the corre¬ 
sponding ages wore 65.8 and 68.1 yeai*s. 

Thirteen of the cases were first diagnosed 
below the ago of 40. Tour of these wore 
attributed to anticedent encephalitis, four 
were termed “idiopathic” and the remainder 
were indeterminate as to cause. Only one 


ease occurred in an individual born after 
1930, and this was considered to be the “idi¬ 
opathic" variety. Ten of these cases were 
identified by the neurological panel and 
three by the nonneiirological panel. 

The prevalence of Parkinson^s disease in 
metropolitan Baltimore between 1967 and 
1969 was estimated from the total number 
of cases referred by the sampled physicians, 
including the nine nonrespondents as well 
as 37 otherwise eligible patients who were 
not interviewed, primarily because of their 
inclusion in the earlier hospital-based sur¬ 
vey. The total number of cases referred by 
each panel, neurological and nonneurologi- 
cal, was multiplied by the inverse of the 
respective physician sampling fractions (cf. 
table 1). The resulting numbers of cases 
were converted to rates by dividing them 
by tlie estimated Baltimore area popula¬ 
tions of gh'cn age, and race obtained 
from the 1970 census (5). 

Tlie estimated prevalence rates'for Par¬ 
kinson’s disease in metropolitan Baltimore 
show a marked increase with age and a 
modest predilection for males over females 
in botli races above 54 years of age (table 
3). Prcvvilencc among Negroes was invaria¬ 
bly mid signiricantly lower than among 
whites in each age and sex category. The 
apparent deficit of Negro cases w'as espe¬ 
cially remarkable for the females, in which 
a H-fokl overall discrepancy between the 
races was evident. 

At the time of tlie study, 160 or 70.2 per 
cent of ttie cases wore currently taking one 
or more anti-Parkinson drugs. The propor¬ 
tions, by type of physician, were 75.6 per 
cent for neurological panel patients and 
63.4 per cent for nonneiirological panel pa¬ 
tients {p < .05). Eleven cases (4.8 per 
cent) were receiving L-dibydroxy- 
plienylalanine (n-dopa), all under the su- 
pervirion of a neurologist or neurosurgeon. 
There were no substantial differences be- 
tween the sexes or between age groups in 
toe use of drag therapy. A significantly 
higher percentage of neurological panel pa¬ 
tients (18.1 per cent) than nonneurological 
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panel patients (8.9 per cent) had undergone 
surgical intervention for their disease (p < 
.05). 

Panel physicians reported on fclie presence 
or absence of four neurologic signs: tremor, 
rigidity, slowness and abnormalities of fa¬ 
cies. With two exceptions, the proportion of 
patients from each panel with abnormal 
signs was greater, though not significantly 
so, in males as compared with females 
(tabic 4). Tremor and facial abnormalities 
were more prevalent among female nonneu- 
rological panel patients but these -difTer- 
cnces were also not statistically significant. 
Cases from the two jmncls did not differ in 
the ihiration of their neurologic signs at the 
time of interview. Separate comparisons by 
race were not made because of the small 
number of Negro patients. 

Ca.^ies and controls wore questioned di¬ 
rectly about a number of neurologic symp¬ 
toms, including those reported by tlie panel 
pliysicians. As expected, the neurologic 
sym[>touis were significantly more i)rc\*alent 
among the cases from each panel as cota- 
jinrcii witii tiie controls (p < .05). It should 
be noteii that neurologic signs observed by 
phy.<icians arc not strictl}' eomparjiblc to 
symptoms reported by patients. 

Til general, neurological panel patients 
tended to rejiort these symptoms more fre¬ 
quently than did iionncurologieai panel pa¬ 
tients. Tliis was true in buth sexes with re¬ 
gard to slow starts, loss of arm. swing, 
trouble witii speech, trouble walking, nerv¬ 
ousness, trouble with momoiy, excessive 
yawns or hiccoughs and {laralysis. Among 
female cases, those referred by the neuro¬ 
logical panel wore more likely than nonneu- 
rological [lanel patients to report tremor, 
trouble using hands, change in posture and 
facial changes. Among male cases, stiffness 
was more prevalent in {>atients from the 
neurological panel. The magnitude of these 
difTcrences between the panels, which were 
age-adjusted, was generally rather small. 
Statistical significance was obtained only 
for slow starts, loss of arm swing, change in 
posture and facial changes among female 


Table 4 

Proportion of -parkinsonians with abnormal 
nevrologic signt) 


SijfQ 

Sex 

% Najeo- 
iogical 
panel 
^tlents 

% Non- 
nearo- 
lexical 
panel 
patients* 

*-valuef 

P 

Tremor 

^fale 

73.2 

74.2 

0.13 

>o.ao 


Female 

71.4 

89.0 

2.25 

<0.03 

RigidUy 

Mala 

73.2 

61.3 

1.05 

>0.20 


FomiUe 

58.9 

53.0 

0.51 

>0.40 

Slowness 

Aisle 

67.6 

73.3 

o.es 

>0.10 


Female 

53.6 

S9.3 

0.59 

>0.50 

Facies 

Male 

57.7 

45.3 

1.35 

>0.10 


Female 

50.0 

60.0 

1.03 

>0.20 


* PerCMtages adjusted to dJstributkin of (lie aeurolagical 

panel luitients. 

tFor two-Uilcit differences in proportions betireen patients 
fioni Uie In-o panels. 

cases from the neurological and nonneiu’o- 
logical panels. 

Neurologic symptoms among control pa¬ 
tients of each sex were more common in the 
neurological panel than in the iionneurolog- 
ical panel, often significantly so. As indi¬ 
cated above, however, symptom prevalence 
was almost invariably greater among par- 
kinsoniau-s than controls from each panel. 

The lay interviewers conducted their in¬ 
terview's blindly; however, they observed 
neurologic abnormalities in the cases with a 
much greater frequency than in the con¬ 
trols. Tremor and abnormalities of face, 
voice, posture and starting of movements 
were noted by them significantly more often 
among tlie parkinsonians (p < .01). Cases 
from the neurological and nonneurological 
I)anoIs were equally likely to ha^’e their 
neurologic signs detected by the interview¬ 
ers. As was true for the plij'sician-reported 
signs, a greater frequency of neurologic ab¬ 
normalities was noted by the interviewers 
among neurological panel controls than 
among controls from the nonneurological 
panel. These differences attained statistical 
significance only for tremor in females and 
for abnormal starting of movements in con¬ 
trols of both sexes (p < .05). 

Each interviewer was instructed to indi- 














1 


Source: https://www.industrydocuments.ucsf.edu/docs/gjyxOOOO 
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cate whether and, if so, when she came to 
suspect that a particular patient had Par¬ 
kinson’s disease or any other neurologic dis¬ 
order. Twenty-three control patients {10.1 
per cent) and 187 parkinsonians (82.0 per 
cent) were suspected, about one-half of 
them in the early phases of the interview. 
Female cases referred by nonneurologists 
were suspected somewhat loss frequently 
(GO per cent) than males and neurological 
panel cases of both sexes (about 88 per 
cent). Controls referred by the neurological 
panel tended to be suspected of parkinson¬ 
ism (or other neurologic disorder) more fre¬ 
quently (15.0 per cent) than the nonneuro- 
logical controls (4.0 ])ei’ cent). 

AH patients were queried in detail on 
their history of selected prior illnesses. In 
general, the spectrum of disease was similar 
in cases and controls, whether e-xamined in 
toto or separately l)y typo of physician 
panel. Relative risks of only three condi¬ 
tions were significantly elevated among 
parkinsonians: encephalitis (orSpanisli flu) 
in females and “hardening of the arteries” 
and prostate disorders in males. Heart dis¬ 
ease, stroke and j)eptic ulcer were reported 
significantly less often by male cases, and 
diabetes by female cases. Though the fig¬ 
ures do not attain statistical significtinco, 
arteriosclerosis w'as considerably more 
prevalent among ])arkinsoiiians than con¬ 
trols (tabic 5). 

Time relationships l)otween the prior ill¬ 
nesses and Parkinson’s disease in the two 
patient panels were also scrutinized. Tliere 
were no significant differcnco-s in these rela¬ 
tionships for enccphalitis/Spaiiish flu, arte¬ 
riosclerosis, head injuries, stroke or psychi¬ 
atric disorders between the neurological and 
nonneurological panel cases. 

The four childhood exanthematous viral 
diseases (chicken pox, measles, German 
measles and mumps) were somewhat less 
frequent in male cases than controls, and 
there were no differences in the reported 
prevalence of cancer or “tumors.” The rela¬ 
tive risk of head injuries was moderately 
increased in female cases and reduced in 


males; the reverse pattern obtained for al¬ 
lergies. 

All patients were questioned in detail on 
their exposure to a variety of possible risk 
factors in the pathogenesis of Parkinson’s 
disease. These included contacts with ani¬ 
mals, medications taken, condition at birth 
and smoking habit. Ca.ses and controls did 
not differ significantly in the degree of their 
exposure to dogs, cats, birds, other pets or 
other animals. No differences in the use of 
tranquillizers, drugs for sleeping, blood 
pressure control, allergies, weight loss or 
other purposes could be discerned. Only 
four cases and two controls reported that 
their condition at birth, for any reason, was 
not good. These numbers are too small to 
permit generalization, 

A thorough smoking history was obtained 
from all patients. Among males, the propor¬ 
tion of cases who ever (more than trivially) 
smoked cigarettes (45.9 per cent) was sig¬ 
nificantly smaller (p < .001) than the pro¬ 
portion of controls (68.9 per cent) (table 6). 
Relatively few women in both categories 
smoked but, again, there wore fewer among 
cases than controls (p > .05). Neurological 
panel jiationts in general were more likely 
than nonneurological panel patients to have 
smoked, However, within eucii panel, a sig¬ 
nificantly smaller proportion of parkinsoni¬ 
ans than controls had smoked (p < .05). 
The risk of Parkinson’s disease among male 
smokers was 88 per cent of tliat observed 
among nonsmokers, as approximated by the 
odds ratio. The rclati\'e risks for males in 
the neurological and nonneurological panels 
wore 43 per cent and 32 per cent, respec¬ 
tively. Among female smokers, the corres- 
i)onding relative risks were 56 per cent for 
the combined patients, and 50 per cent and 
44 jicr cent for {latients in the two individ¬ 
ual ))anels. 

Among both males and females who ever 
smoked, cases did not differ significantly 
from controls in the age at which cigarette 
smoking was started. However, the parkin¬ 
sonian smokers tended to smoke a smaller 
number of cigarettes than the controls. In 
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A COMMUNITY-BASED SURVEY OP PARKINSON’S DISEASE 
TAHiiii: 5 

Reported illnesses: 'prevalence and relative risk 


Virjil/R;icterial: 

Chicken pox 
Measles 

Geniiiin measles 
Mumps 

Encephalitis/Spanish flu 
Shingles 

Heart/Circulatory: 

Heart disease 
RbouniaUc fever/heart 
Hardening of arteries 
Arteriosclerosis 
Stroke 

High blood pi'CSBUJ'C 
Allergic: 

Iliiy/nise fever 


Noonlastiu 


Luiikcinui 

.her; 

niahotes 

IlheunuitwiTi/arthrit is 
Poiuic ulcer 
Ncrviiud l)rc!ikd(nvn 
Other mental illness 
Head injury 
Prostate 

iMt'nsivuul trouble 
Other illnesses 


0 

46.7 

3 ! 

66.4 

5 

12.3 



Femalca 

Relative 

% Cases 

% Coatrols 

Relative 



* Prevalcnco of illness significanLly different in cases and controls at %% cunficlence level. 


males, the difference was of marginal sfcatis" 
deal :jignificnnce (p .05); in females it 
was tiot significant. These smoking patterns 
obtained both in the recent and in the re¬ 
mote past of each respondent. 

A smaller proportion of male cases (76-8 
per cent) than cond’ols (88.1 per cent) who 
smoked reported inhaling; among females 
the corresponding figures ’were 65.4 per cent 
and 76.9 per cent (p > .05). The mean du¬ 
ration of cigarette smoking tended to in¬ 
crease with age and was longer in males 
than females. On the average, male cases 


had smoked 1.2 years less than male con¬ 
trols; among females, the mean difference 
was 5.4 years. Neither of these differences 
attained statistical significance, however. 

Altliough filter-tip cigarettes were used 
more commonly by case and control fe¬ 
males, there were no significant differences 
in this practice between parkinsonians and 
controls of cither sex. Relatively more pa¬ 
tients with Parkinson’s disease than con¬ 
trols had stopped smoking; among males, 
67.1 vs. 52.4 per cent and among females, 
50.0 vs, 41.0 per cent (p > .30). Somewhat 


Source: https://www.industrydocuments.ucsf.edu/docs/gjyx0000 
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Table 6 

Number of palienla who ever &7noked cigarettes* 


Age 1 

JIales 

1 Females 

(years) 

Cases ^ 

Controls 

Cases j 

Controls 

<45 

4 (CC.7) 

3 (75.0) 

0 

1 (100.0) 

45-54 

8 (72.7) 

13 (81.3) 

5 (45.5) 

4 (50.0) 

55-64 

19 (5!.4.) 

28 (75.7) 

■ 7 (23.3) 

20 (54.J) 

65-74 

17 (42.5) 

29 (50.1) 

U (25.6) 

12 (39.3) 

754- 

8 (28.6) 

11 (73.3) 

3 (15.8) 

2 (U.l) 

Total: All 

: 50 (45.S) 

84 (68.9) 

26 (24.6) 

39 (36.B) 

Rsesf 






* Pereeatages in parentheses. 

t In males, x* (I =* 12.22, p < .001. In females, x* (! il.f.) 
3.20. p > .05. 


Taiilk 7 

Mean, age al onset of neurologic mjmplums reported 
by cases who ever sincked or never sjuoked cigatcites 


Neurologic 

symtitoms 

Sm 

Ever 

smoked 

No. of 
cases 

' 

Mean 

age 

(yeare) 

95% 

con&dcncc 

interval* 

(years) 

1 Tremor 

Male 

Yes 

dl 

57.4 

± 3.18 

1 


No 

56 

60.9 

i 2.98 

1 

1 

Female 

Yds 

24 

57.1 

±l5.98 



No 

73 

58.6 

ifc 3.41 


Mule 

Yes 

33 

56.2 

=: 3.98 



No 

38 

59.7 

± 3.45 

, 

Female 

Ves 

11 

55.9 

8 .71 



No 

45 

60.0 

± 4.2-5 

Hypokinesia 

Male 

Yes 

38 

59.7 

± 3.00 

1 


No 

42 

63.4 

±: 3.78 

' 

Fcmule 

Yes 

10 

60.0 

^ 7.10 

1 


No 

53 

62.2 

* 3.35 

Fiicies 

Male 

Yea 

19 

58.7 

± 5.84 



No 

IS 

DO.O 

i; 6.88 

( 

Female 

Yes 

7 

62.1 

d; S,82 



No 

20 

59.2 

* 5.37 

Speccli 

Male 

Yea 

27 

58.3 

± 3.90 



No 

36 

62.2 

± 4.86 


Female 

Yes 

12 

61.7 

d; 7.33 



No 

3. 

59.8 

± 6.12 


* Calculated as t-.aS'x , where l.n i» the appropriate vahie for 
the degrees of freedom involvetl and where S'x ., is the stumlard 
error .obout the mean. 


fcivei' than half of the cases who stopped 
smoking did so for reasons of health (males, 
46.9 per cent; females, 38.5 per cent). This 


was true for about two-thirds of the corres¬ 
ponding controls (males, 72.7 per cent; fe¬ 
males, 62,5 per cent). b7onc of the above 
comparisons on cigarette smoking revealed 
any substantial differences in smoking char¬ 
acteristics between neurological panel and 
nonncurological panel patients. 

All were queried in detail con¬ 

cerning s\'mptoms relating to neurologic 
deficits such as tremor, rigidity, hypokine¬ 
sia, facies and speech. The parkinsonians 
ii'ere classified into those who were (or had 
been) cigarette smokers and those who were 
(or had) not. After adjusting for group dif¬ 
ferences in age distribution, it was found 
thut a significantly smaller (p < .01) pro¬ 
portion of female case smokers (38.5 per 
cent) than iionsmokers (68.1, per cent) re¬ 
ported having symptoms attributable to hy¬ 
pokinesia. For no other neurologic deficits 
were there any statistically significant dif¬ 
ferences between smokers and nonsmokers. 
Hoivcver, the prevalence of all five deficila 
was diminished in female parkinsonians 
who smoked, relatively more so among 
those from the neurological panel than from 
die nonneurological panel. No consistent 
pattern was evident among the male cases. 

Tlic neurologic sympioms tended to ap- 
]ioar at an earlier age among the parkin¬ 
sonians who had smoked cigarettes as com¬ 
pared with those who had not (table 7). In 
males, the mean age at symptom onset was 
iin-ariably younger in die smokers than in 
the Iionsmokers. the mean difference for all 
symptoms being 3.1 years. This pattern was 
observed only for tremor and rigidity in fe¬ 
male cases, but the number of female smok¬ 
ers with the remaining symjitoras was quite 
small. Similar relationsliips held for both 
neurologic and nonneurologic patients of 
both sexes. None of the observed age differ¬ 
ences were statistically significant, however. 

It has been previously suggested (1) that, 
io some c.vtenr, the above relationships may 
reflect the somewhat younger mean ages of 
clui smokers as compared with the non- 
smokers. Among male cases, the mean ages 


at the 
years i 
lively; 
ages w< 
The 
habits 
not ent 
rette si 
cent) V 
gars th 

.10) ;p 

quency 
]icr cen 
Parkin 
was l.f 
those s 
and 22 
smokc( 
.10), A 
smokiii 
3.7 per 
control 
have h 
of tile ' 
of the ^ 
(p > 
fcions w 
rcsju'ct 


of the ; 
portan 
panel; 

Cast 
relatio: 
morph 
groups 
marita 
height, 
ever, c 
control 


greatoj 
. .cent) ' 

‘ tivolv 
CO 

0^ had h: 
O . tioii (j 



Source: https://www.industrydocuments.ucsf.edu/docs/gjyx0000 























A COMMUNITY-BASED SURVEY OF PARKINSON’S DISEASE 


251 


corres- 
nt: fe- 
above 
vealed 
: char- 
■1 and 

1 con- 
•ologic 
okine- 
mians 
T liad 
I were 

P dif- 

found 
' pro- 
■> per 
[) re- 
'0 hy- 
•■■ficits 
t dif- 
ikcrs. 



inong 
from 
Utent 
'asGS. 
> ap- 
rkin- 
coin- 
In 
: was 
m in 
iv all 
I was 



at the time of study were 63.0 and 68.3 Discussion 

years in smokers and nonsmokers, respec- principle findings of this eommuni- 

tively; among females, the corresponding ty-based survey are in accord with those of 
ages were 64.6 and 68.4 years. previously reported hospital-based 

The findings on cigar and pipe smoking 2). Parkinson’s disease increases 

habits among male cases and controls were j^arkcdly with age and is somewhat more 
not entirely consistent with those on ciga- prevalent among men than women. Its fre- 
rette smoking. The parkinsonians (34.4 per q^cJlcy unusually low among Negroes of 
cent) were more likely to have smoked ci- gg^gg .^ggg_ /p|jg pnggibig gjgnifi- 

gars than the controls (25.4 per cent) (p > cance of the latter observation, now sup- 
.10): pipe smoking was nearly equal in fre- ^y ^ g^^jy possible hospital 

queiicy among both groups (22,1 and 23.8 selection bias, has already been considered 
per cent, respectively). The relative risk of ( 3 ). Further studies on racial differences in 
Parkinson’s disease among cigar smokers ^ho incidence and clinical manifestations of 
was 1.54; for pipe smokers it was 0.91. Of parkinsonism are indicated, 
those smoking, only 9.5 per cent of the cases There have been relatively few attempts 
and 22.G per cent of the controls regularly egtunate the incidence or prevalence of 
smoked less than one cigar per day (p > Parkinson’s disease in general populations 
.10). Among pipe smokers the proportions (g). Brewis et al, (7) surveyed selected 
smoking less than one pipeful per day were neurologic diseases in Carlisle, England, 
3,7 per cent for cases and 13.8 {ler cent fur utilizing liospital and physician records, 
cuniruls [p > ,15). Ihc cases also tended to They estimated the point prevalence of par- 
linvo begun smoking earlier: 31.0 per cent kinsonis^m on Januaiy 1, 1961 to be 112.5 
of the cigar smoking cases and 22.6 per cent pg^. iqq^oqO persons. The point prevalence 
of the controls began under 20 years of age Qf disease on January 1, 1955 in Roch- 
(p > .40). For pipe smoking the proper- ester, Minnesota, was calculated by Kur- 
tiuns wore 37.0 per cent and 24.1 per cent, i^nd (8) to be 187 per 100,000. When these 
rc.-^poctively (p > .30). A total of only 11 c[ii-optly adjusted to the age distri- 

c:l^es and 16 controls had stopped smoking b^tion of the 1950 United States popula- 
cigars or for reasons of health. In all l-bey become 88.1 and 157.0 jier 

of the above comparisons, there were no im- ioo,000, respcctivelv (7). 
portant differences between neurological The estimated prevalence (1967-1969) of 
panel and noiineurological panel patients. Parkinson’s disease among whites in the 
Cases and controls were also compared in adjusted to the above 

relation to various demographic, anthropo- standard, is 112.2. The similarity and mag- 
morphio and social characteristics. The two nitude of those prevalence estimates sng- 
gi'oups resembled each other very closely in ggg)^ ^bey may encompass the true 
m.arital status, religion, consanguinity, paj;,gg_ Extrapolation to the United States 
height, weight, and drinking liahits. How- population of approximately 200,000,000 in 
ever, eases were somewhat less likely tJian ^972 yields a minimum estimate of 176,200 
controls to have been born in Baltimore or tnaximiim of 314,000 persons who are 

Afaryland [p .05). A signifieaiitlj afflicted with Parkinson's disease. These fig- 
greater proportion of the male cases (49 per consistent with Kurland's calcula- 

cent) than controls (35 per cent) were first- tmn of 266,000 cases ( 8 ), but not with Dos- 
generation Americans (p < .05) and rela- hay’s figure of about a million (9). They 
lively more of them (50.8 vs. 41.8 per cent) are not greatly affected by changes in the 
had bad more than an eighth grade cduca- age com)>osition of the United States since 
tion ip > .15). 1950. 



Source: https://www.industrydocuments.ucsf.edu/docs/gjyx0000 
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In considering the degree to which our 
prevalence estimates are valid, two poten¬ 
tial sources of error are apparent. First, the 
patient listings provided by the panel physi¬ 
cians might not have been complete. To en¬ 
courage full participation, the author met in 
person with each physician and made lib¬ 
eral use of telcplione and post. His assist¬ 
ants maintained contact w'ith the physi¬ 
cians’ offices on the average of once each 
week. Panel physicians w'ere encouraged to 
subtiiit the names of all patients, even those 
wdiom they did not wish to be interviewed. 
Twenty-eight names were provided by more 
than one physician. Nearly all parkinsoni¬ 
ans included in the hospital survey who 
were seen by a panel physician and who 
would otherwise have been eligible for in¬ 
clusion in the community survey were, in 
fact, identified. 

The second potential source of error in 
the prevalence estimates lies in the fact 
that no special effort was made to include 
patients seen at tu'u sizable hospital neurol¬ 
ogy clinics, both university-affiliated, in 
Baltimore. This i>rovctl necessary due to the 
unavailability of diagnostic registers in the 
two clinics. However, the number of clinic 
patients actually excluded from the preva¬ 
lence figures was probably very small be¬ 
cause most of the clinic physicians were 
neurologists already juivticipating as panel 
members!. At tlic larger of the two climes, 
for e.Karaple, it is estimated that no more 
than seven parkinsonians were missed. In 
view of the above, wc consider it likely that 
the calculated prevalence figures represent 
a slight underestimation of the actual rates. 

The increased relative risks among the 
sampled parkinsonians of arteriosclerosis 
(iO) and encephalitis (11) were e.xpcctedj 
the infrequency of stroke was not. However, 
closer examination of the data revealed that 
the apparent incon.sistency was limited to 
neurological panel patients, among whom 
there were a number of control patients 
with cerebrovascular disease. In contrast to 
this, the relative risk of stroke among non- 


neurological panel cases was exactly 1.00 in 
both males and females. 

The reduced prevalence of heart disease 
among parkinsonian males was noted in pa¬ 
tient groups from both panels as well as in 
the earlier hospital-based survey. A com¬ 
plete explanation is not readily apparent, in 
view of the obviously different selective 
factors operating among the three groups 
studied. To some extent, however, this may 
be attributable to the diminished smoking 
of parkinsonians. The same may apply to 
the possible reduced risk of peptic ulcer in 
patients with Parkinson’s disease. 

The considerably reduced relative risks 
of the childhood exanthematous viral dis¬ 
eases wdiich were noted among tlie hospital¬ 
ized parkinsonians (2) were loss apparent 
in this community-based survey. Risks re¬ 
mained iow', albeit less so, among male 
oases but not among female. The extent ti- 
which this discrepancy is due to the smaller 
sample size of the present study or to the 
absence of a true (negative) association 
may be determined, in future studies. 

No additional light was shed by the pres¬ 
ent survey on the cancer risks of patients 
with Parkinson’s disease. The number of 
patients studied was obviously too small t. 
liermit any confirmation of the previously 
rejiorted diminution in such risks (2). 

The smoking characteristics of parkin¬ 
sonians, previously reported for hospitalized 
■^•ases (1), were observed anew in the com¬ 
munity-based sample. Patients destined to 
develop Parkinson’s disease appear less 
likely to become cigarette smokers. If they 
do smoke, they tend to smoke fewer ciga¬ 
rettes and over a shorter period of time. 
They also are less likely to inhale and more 
likely to stop smoking for any reason. 
There is some indication that the neurologic 
concomitants of parkinsonism tend to be¬ 
come manifest at an earlier age among 
smokers as compared with nonsmokers. 
However, the possible significance of the 
latter finding was confounded by the 
younger mean ages of the smokers relative 
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to those of the nonsmokers of each sex in 
this investigation. 

The proportions of male and female con¬ 
trols who smoked were nearly identical to 
those of the Baltimore general population 
sample who were initially interviewed by 
the Commission on Chronic Illness in 
1953-1954 and reinfcorviewed in 196&-1967. 
Thus, it is extremely unlikely that tlie rela¬ 
tionships observed in the community survey 
were due to the selection of a control sam¬ 
ple who smoked excessively. 

A small but consistent deficit of neuro¬ 
logic symptoms was noted among male par¬ 
kinsonians who smoked, but not among the 
corresponding females, in the hospital sur¬ 
vey (1). These findings were reversed in the 
present study, suggesting cither that smok¬ 
ing does not substantially affect tho ncuro- 
l^athologic course of Parkinson's disease or 
that considerably larger sample sizes would 
be necessary to donionstrate the effects with 
(’ousistency. The luttei- cx[)lanation jwoba- 
b]y applies to tlie somewhat inconsistent 
finflings on cigar and [)ipe smoking habits 
of parkinsonians as well. 

The difficulties associated with defining 
tlio prescnco or ab.-^enco of Parkinson's dis¬ 
ease in individual patients have been al¬ 
luded to above. One may assume that the 
diagnosis is made more validly and reliably 
by neurologists and neiu'osiirgcous, and 
more variably by other physicians. If so, 
then the effects of misdiagnosis may be 
studied by comparing tlte characteristics of 
parkinsonians classified by tiic two groups 
of physicians, i.e. by the neurological and 
nonneurological panels. 

VVlien this was done in the present sur¬ 
vey, relatively few salient differences 
emerged. rroj)ortiona)Iy more males, more 
Negroes and yo\mgpi‘ individuals were re¬ 
ferred by the neurological panel. Relatively 
more of tho neurological panel patients wore 
currently taking anti-Parkinson drugs ex¬ 
cluding L-dopa and, perhafis obviously, more 
had undergone surgical intervention or were 
on L-dopa. The reportal prevalence of most 


neurologic symptoms was somewhat higher 
among them. None of these differences be¬ 
tween the panels w'ero statistically signifi¬ 
cant. We may, therefore, conclude that in 
epidemiologic studies on etiologic factors in 
Parkinson's disease one may be justified in 
utilizing patients diagnosed by nonspecial¬ 
ists as W'ell as by neurologists and neurosur¬ 
geons, should it prove difficult to attain sta¬ 
tistically adequate sample sizes. 

The present investigation also suggests 
one practical model fur community surveys 
of chronic disease. (A more extensive treat¬ 
ment of the community as an epidemiologic 
laboratory has been published elsewhere y 
(12)}. Sampling physicians is logistioally 
much simpler than sampling patients di¬ 
rectly. It obviates the necessity to conduct 
physical examinations or, alternatively, to 
rely on the patients themselves for diagnos¬ 
ing the pi-escncG or absence of tho disease of 
interest. It makes possible the sUuly of pa¬ 
tients in all diagnosed stages of the given 
condition, whetlier previously hospitalized 
or not. And, perhaps equally important, it 
coopts the practicing physician into collab¬ 
orative basic research on the causes or 
concomitants of disease. 
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